Cytotoxic necrotizing factor-1 contributes to Escherichia coli K1 invasion of the central nervous system.
Escherichia coli K1 invasion of brain microvascular endothelial cells (BMECs) is a prerequisite for penetration into the central nervous system and requires actin cytoskeletal rearrangements. Here, we demonstrate that E. coli K1 invasion of BMECs requires RhoA activation. In addition, we show that cytotoxic necrotizing factor-1 (CNF1) contributes to E. coli K1 invasion of brain endothelial cells in vitro and traversal of the blood-brain barrier in the experimental hematogenous meningitis animal model. These in vitro and in vivo effects of CNF1 were dependent upon RhoA activation as shown by (a) decreased invasion and RhoA activation with the Delta cnf1 mutant of E. coli K1 and (b) restoration of invasion frequency of the Delta cnf1 mutant to the level of the parent E. coli K1 strain in BMECs with constitutively active RhoA. In addition, CNF1-enhanced E. coli invasion of brain endothelial cells and stress fiber formation were independent of focal adhesion kinase and phosphatidylinositol 3-kinase activation. This is the first demonstration that CNF1 contributes to E. coli K1 invasion of BMECs.